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effect is at odds with recent
findings suggesting that the net
effect of cables is to reinforce, not
dissipate, polarity [6,8]. The
authors acknowledge that their
mathematical formalism could
equally well represent alternative
physical manifestations of the
negative feedback loop. One
attractive possibility is that
GTP–Cdc42p stimulates
endocytic retrieval of proteins
from the polarization site.
Endocytosis is dependent on
polymerized actin (in cortical
patches, not cables [10,11]) and
will dismantle the polarization site
unless its effects are counteracted
by cables [6]. Thus, it may be the
balance between endocytosis and
cable-directed delivery that
determines whether the net effect
of actin favors wandering of the
polarization site.
Why do the wandering Cdc42p
foci abruptly change direction?
This is not addressed by the
model, in which migration
continues in the same direction
forever. Unlike the model, in which
actin-mediated feedback acts in a
continuous and perfectly noise-
free manner, in the cell actin’s
effects are quantal, with integral
numbers of cables or patches
leading to discrete vesicle fusion
or retrieval events. Stochastic
noise from off-center events (or
clusters of events) might therefore
derail the direction of the motion,
leading to the sudden changes in
direction observed experimentally.
The observed net movement of
foci over the long term is diffusive,
for which the direction of migration
is randomized about every 10 min
(A. van Oudenaarden, personal
communication).
So what benefit might cells
derive from wandering foci, and
why does wandering cease several
minutes before bud emergence?
The stabilization appears to
coincide with the time (called
‘start’) when cells commit to the
cell cycle, suggesting that a cell-
cycle signal changes the ground
rules so that wandering is no
longer allowed. The septin ring
assembles around the polarization
site at this time [3], potentially
corralling the polarized Cdc42p to
make it commit to a specific
budding site. Previous studies did
not detect Cdc42p polarization in
proliferating cells prior to start
[6–8,10]. However, a wandering
polarization site has been reported
in rsr1∆ cells arrested before start
by exposure to mating pheromone
[12]. The directional plasticity that
allows wandering may be an
advantage for cells that polarize to
follow a shallow pheromone
gradient in search of a mating
partner. Once cells commit to
building a bud, on the other hand,
such wandering would be a severe
liability.
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How is information transmitted
from the outside world to the
inside of the brain? In recent work
[1,2], Rachel Wilson, Glenn Turner
and Gilles Laurent have
addressed this big question by
focusing on a small neural circuit:
the olfactory system of the fruit
fly, Drosophila melanogaster. Why
the fly? The animal’s relatively
small number of neurons and its
amenability to sophisticated
genetic tricks allow
unprecedented insight into the
design and function of its
olfactory apparatus.
Olfactory Coding: Inhibition
Reshapes Odor Responses
Olfactory information is dramatically restructured as it makes its way
through the brain. Recent work using a remarkable experimental
preparation has revealed how this transformation is achieved.In form and function, the insect
olfactory system appears
remarkably analogous to that of
other, larger animals [3].
Peripheral olfactory receptor
neurons, each expressing a single
functional receptor gene, send
fibers centrally to an interneuronal
relay station — the vertebrate
version is the olfactory bulb, the
insect version is the antennal
lobe. There, the incoming fibers
collate by receptor type and
converge into spherical structures
called glomeruli. Within the
glomeruli, receptor fibers mingle
with those of inhibitory local
neurons (LNs), and the excitatory
Dispatch    
R997principal neurons — mitral cells in
vertebrates, projection neurons
(PNs) in insects — which carry the
olfactory information onward and
upward to other parts of the brain
[4–7] (Figure 1).
The remarkable sorting and
convergence of spatially
distributed, receptor-specific
afferent fibers into glomeruli may
give the impression that olfactory
information proceeds along a
straight and simple path, with
minimal interaction among
receptor-specific tracks: receptor,
glomerulus, principal neuron and
out. Such straight-ahead tracks
may exist for a few odorants of
particular biological significance,
such as CO2 [8]. Yet, recent work
shows that the general picture is
more complex, with the often
overlooked inhibitory LNs, which
can anatomically link multiple
glomeruli, contributing to
functional interactions culminating
in a dramatic restructuring of the
olfactory representation.
Wilson et al. [1] directly
investigated this restructuring:
through a series of technically
challenging whole-cell patch
recordings, the authors showed
that a given PN can respond to
odorants of many different
chemical types, often with
elaborate patterns of spiking that
could include periods of inhibition.
These spiking patterns can be
different for different odorants.
LNs were found to be broadly
tuned, often responding to a
range of test odorants.
Then, recording intracellularly
from flies genetically manipulated
to express fluorescent labels in
specific cells, the authors
explicitly compared the odor
sensitivities of olfactory receptor
neurons and their immediate
postsynaptic PNs. The results of
this elegant experiment showed
that PNs are more broadly tuned
than the receptor neurons
immediately presynaptic to them.
Furthermore, the firing patterns of
PNs have temporal structures that
are more complex than those of
the receptor neurons.
Together, these findings have
important implications for
understanding olfactory coding in
Drosophila. In addition to
receiving direct input fromFigure 1. Olfactory information processing in Drosophila.
Olfactory sensory neurons (OSNs), each expressing single odor receptors, are scattered
along Drosophila’s antenna. But, within the antennal lobe (AL) their afferent fibers sort
neatly by receptor type into glomeruli, where they contact the projection neurons (PNs)
that convey odor information to other brain areas. Broadly branching inhibitory local
neurons (LNs) interconnect glomeruli, and help transform olfactory responses. (I thank
Nobuaki Tanaka for help making this illustration.)
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Current Biologyreceptor neurons, PNs also
receive lateral input, including
inhibition, from other glomeruli.
This lateral input has a number of
interesting consequences: it
widens the range of odor
sensitivities of PNs (unlike, for
example, lateral interactions in
the retina, which narrow the
sensitivities of ganglion cells to
enhance visual contact); it
distributes odor responses across
multiple glomeruli and PNs; and it
generates in PNs elaborate
temporally structured firing
patterns that change with the
odorant. Thus, consistent with
models of olfactory coding in
other animals [9,10], odors are
represented in the Drosophila
antennal lobe by the distributed,
spatiotemporal firing
patterns of PNs.
In their most recent paper,
Wilson and Laurent [2] examined
the mechanisms underlying these
odor-elicited, spatiotemporal firing
patterns, focusing on the roles of
the local neurons. With
pharmacological and genetic tools,
the authors confirmed that many
LNs (those defined by GH298, an
enhancer trap line) contain theinhibitory transmitter GABA, and
that these LNs branch widely,
although not uniformly, throughout
the antennal lobe. Thus, these
neurons provide the anatomical
potential to broadly distribute
olfactory information. With whole-
cell recording, the authors
distinguished two inhibitory
conductances: one relatively fast,
GABAA-like, sensitive to picrotoxin
and found in both LNs and PNs;
and one relatively slow, GABAB-
like, sensitive to CGP54626, and
found only in PNs. More so than for
GABAA, the extent of GABAB-
mediated inhibition elicited by odor
presentations varied greatly from
one PN to another, and also from
one odorant to another. Blocking
GABAB-mediated inhibition
reduced the odor-elicited temporal
variability in PN firing patterns.
Thus, by contributing to PN
response patterns that vary with
the eliciting odor, LNs appear to
help reformat olfactory
representations in the antennal
lobe [2].
It is noteworthy that Laurent and
colleagues [1,2] relied on direct
electrophysiological recordings. As
Drosophila’s small size and great
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recordings punishingly difficult,
neuroscientists have often turned
to a variety of optical techniques to
monitor the fly’s neural activity. In
some cases, optical recordings
from Drosophila have yielded
results different from those
discussed here [11]. Laurent and
colleagues argue [1] that these
differences might reflect limitations
of the optical techniques: precise
sources of optical signals can be
complex and difficult to determine;
the strengths of optical signals can
be difficult to compare across
types of neurons; and optical
recordings often have relatively
slow temporal resolution.
Simultaneous electrophysiological
and optical recording should
ultimately resolve these
differences.
These studies illuminate
olfactory coding in Drosophila, a
model preparation whose value to
neuroscientists keeps increasing.
As genetic techniques permit ever
more precise and reproducible
identification and manipulation of
neuronal types and even specific
neurons, ever more well-
controlled experimental
paradigms will be possible. The
results of these experiments to
date, that olfactory information is
dramatically restructured, in part
by inhibition, within the first
interneuronal relay, support those
recently obtained in other insects
and in vertebrates [10,12–16].
Having taken the trouble to sort
receptor-specific afference into
different glomeruli, whatDannel McCollum 
Cytokinesis in animal cells is a
complex process involving a
variety of cellular structures and
cytoskeletal elements [1,2]. Both
spindle and astral microtubules
Cytokinesis: Brea
that Bind
It has been unclear how cells compl
membrane connections to bring abo
has shown that targeted secretion t
complete cell division. advantage might olfactory
circuitry secure by then causing
these inputs to interact through
lateral GABAergic inhibition? The
distribution of odor responses
across many PNs, and the
imposition of odor-sensitive
temporal structure in PN firing
patterns both appear to increase
the range of possible responses
to odorants. By increasing the
system’s coding space, olfactory
circuitry may reduce overlap
between spatiotemporal patterns
elicited by odorants, making them
easier to discriminate, and,
possibly, to memorize and recall
[1,2,17]. Researchers will continue
to exploit the experimental
advantages of Drosophila to
address these fundamental
issues.
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DOI: 10.1016/j.cub.2005.11.052have focused on these early
stages of cytokinesis, but the final
stage of the process, termed
abscission, where the thin strand
of membrane and cytoplasm
connecting the two cells is
severed, has been relatively
neglected. 
During early cytokinesis in
animal cells, a structure forms in
the center of the spindle that
consists of overlapping
antiparallel microtubules (Figure
1B). This structure is called the
spindle midzone or central
spindle. The central spindle
becomes squeezed together as
